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57 ABSTRACT 
A fender comprising a thick-walled cylinder of rubber, 
synthetic rubber or an elastic synthetic material, and a 
suspension structure adapted to be secured to a quay 
wall comprising at least one shaft or a frame structure 
and two rigid consoles provided with slots and adapted 
to be secured to the quay wall, with the aid of which 
the fender can be suspended on the quay wall, each of 
the sides of the consoles of the suspension structure 
facing the cylinder forming an angle with the opposite 
end face of the cylinder in unloaded condition. 

4. Claims, 7 Drawing Figures 
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FENDER 

This invention relates to a fender comprising a sus 
pension structure adapted to be secured to a quay wall 
and a thick-walled cylinder of rubber, synthetic rubber 
or an elastic synthetic material, provided with at least 
one shaft or a frame structure, and two rigid consoles 
provided with slots and adapted to be secured to the 
quay wall. 

In the case of these known fenders the thick-walled 
cylinder is suspended between console walls extending 
respectively to a quay wall, the consoles being secured 
with the aid of bolts to the quay wall. The forces ex 
erted by a mooring vessel normal to the fender are 
transferred directly by the thick-walled cylinder onto 
the quay and consequently the consoles are not loaded. 
The forces produced by the friction between the ship's 
hull and the fender parallel to the quay wall, both in 
horizontal direction for a horizontally suspended 
fender and in vertical direction for a vertically sus 
pended fender are transmitted, however, via the sus 
pension structure onto the quay. As in this way the sup 
porting structure is very heavily loaded said supporting 
structure must be secured to the quay wall with a large 
number of bolts which in the case of large fenders en 
tails the use of an unacceptably large number of bolts. 
The invention aims at avoiding this drawback specifi 

cally in the horizontal direction for a horizontally sus 
pended fender or in the vertical direction for a verti 
cally suspended fender, which is accomplished with the 
fender according to the invention in that each of the 
sides of the consoles of the suspension structure facing 
the cylinder extends at an angle relative to the opposite 
end face of the cylinder in unloaded condition. As a re 
sult of this construction of the fender it functions in a 
much more flexible way since the cylinder material can 
also move along with the ship's movement parallel to 
the quay wall. According to the invention the walls of 
the suspension structure facing the cylinder or the end 
faces of the cylinder may be inclined so that there are 
clearances between the end faces of the cylinder and 
the corresponding walls of the suspension structure 
projecting from the quay wall. In the former case the 
end faces of the thick-walled cylinder extend perpen 
dicularly to its centre line whereas in the latter case the 
cylinder walls projecting from the quay wall are per 
pendicular to said quai wall. Obviously it is also possi 
ble to have both the end faces of the cylinder and the 
end portions projecting from the quay wall incline in 
opposite sense. The angles of inclination of said end 
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faces and said walls projecting from the quay wall need 
not be equally large. 
A preferred embodiment of the fender according to 

the invention is characterized in that the angle at which 
each of the end faces of the cylinder in unloaded condi 
tion extends relative to the corresponding side of the 
consoles of the suspension structure facing said cylin 
der exceeds the maximum shearing angle of the cylin 
der. Thus the advantage is arrived at that at a maximum 
deformation of the cylinder the end faces of the cylin 
der do not come into contact with the corresponding 
walls of the suspension structure projecting from the 
quay wall. 
According to the invention the suspension structure, 

when having diverging walls projecting from the quay 
wall, may comprise open slots cams being provided on 
the ends of the or each shaft or frame structure. In the 
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event of such a fender being fixed to a quay wall the 
cams are mounted after arranging the shaft or frame 
Structure with the cylinder, on the ends of said shaft or 
frame structure. After the distance between the cams 
has been selected said distance defines the magnitude 
of the movement of the shaft ends or the ends of the 
frame structure in the slots. 

If one wishes to shorten the walls projecting from the 
quay wall the ends thereof may be provided at the out 
side with a projecting rim or projecting parts serving as 
a stop for the movement of the cams. According to the 
invention between the cams and the side walls of the 
consoles of the suspension structure there can be ar 
ranged plates provided with slots, the ends of said 
plates comprising at the outside an abutment face for 
the cams. In the case of this embodiment the cams can 
be arranged on the shaft ends or the ends of the frame 
structure before these are arranged in the slots of the 
walls of the fender projecting from the quay wall. The 
cams and the shaft ends or ends of the frame structure 
may thereby be integral. After the provision of the shaft 
or shafts or of the frame structure respectively the 
plates are secured to the projecting walls with the aid 
of bolts. 

It is preferred according to the invention that the side 
of the cams facing the side walls of each of the consoles 
of the suspension structure is inclined at the same incli 
nation as said side walls. 
A preferred embodiment of the fender according to 

the invention is characterized in that the ends of the or 
each shaft or of the frame structure are inclined 
towards the consoles of the suspension structure serv 
ing to secure said suspension structure to a quay wall. 
In this way the advantage is arrived at that in case the 
fender is loaded the load exerted on the fastening bolts 
of the suspension structure is reduced so that conse 
quently these bolts may be thinner or a smaller number 
of bolts may be used. 
The invention will be further explained below with 

reference to the drawings showing by way of example 
same embodiments of the fender according to the in 
vention. 
The drawings show in 
FIG. diagrammatically a first embodiment; 
FIG. 2 diagrammatically a second embodiment; 
FIG. 3 diagrammatically a third embodiment; 
FIG. 4 on larger scale atop plan view of the embodi 

ment shown in FIG. 1; 
FIG. 5 a section of part of the embodiment shown in 

FIG. 4; 
FIG. 6 a side view of the embodiment shown in FIG. 

3 and in 
FIG. 7 on a larger scale part of the embodiment 

shown in FIG. 6. 
The fender 1 shown in FIGS. 1, 4 and 5 comprises a 

suspension system consisting of two consoles 2, 3 which 
are secured to a quay wall 4, for example with the aid 
of anchoring bolts and nuts. The consoles 2 and 3 com 
prise a wall 5, 6 inclining relative to the quay wall 4 
such that viewed from the quay said walls diverge. In 
said walls open slots 7, 8 are provided in which the ends 
9, 10 of a frame structure 11 are arranged. As is appar 
ent from FIGS. and 5 said ends 9 and 10 decline in 
a direction towards the quay wall 4. 
Around the frame structure 11 there is provided a 

hollow cylinder 12 of rubber, synthetic rubber or an 
elastic synthetic material, the end faces of which are 
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perpendicular to the quay wall. Consequently at the un 
loaded condition of the hollow cylinder 12 between 
said hollow cylinder and of each of the walls 5, 6 there 
is a clearance 13. 

In the event of a ship mooring to a quay equipped 
with such fenders 1, the cylinder 12 will be depressed 
and at a maximum load - which means at a load 
caused by the ship until the latter slips relative to the 
cylinder 12 - it will assume substantially the shape as 
shown in FIG. 1 in dotted lines. As is apparent there 
from the clearance 13 at the right hand side of the cyl 
inder is not completely filled so that the end face of the 
cylinder 12 not abutting against the walls 7 and 8 of the 
console 3 defining said clearance cannot transmit 
forces to the console. 
The ends 9 and 10 of the frame structure comprise 

cams 14 the face 15 of which facing the wall 6 extends 
parallel to said wall. The cams 14 are fixed non-slidably 
on the ends 9 and 10 with the aid of pins 16. 
The walls 5 and 6 are each provided at their free end 

with an outwardly projecting strip 17 welded thereto 
which permits mounting of the frame structure and 
serves as a stop for the cams 14. 
FIG. 2 shows an embodiment in which a cylinder 18 

is provided between the consoles 19 and 20, the ends 
of said cylinder being chamfered such that between 
each of the walls 21 and 22 of the consoles 19 and 20 
extending perpendicularly to the quay wall and the cyl 
inder 18 there is a clearance 23 and 24 respectively. On 
account of a maximum load perpendicular to the cylin 
der 18 - which in unloaded condition is shown in full 
lines - said cylinder is depressed until its end faces as 
sume the position as shown in dot and dash lines, while 
at a maximum load both in horizontal direction and in 
a direction perpendicular to the quay wall the cylinder 
18 assumes the position as shown in dotted lines. 
FIGS. 3, 6 and 7 show an embodiment of the fender 

according to the invention, according to which the 
walls 25, 26 of the consoles 27, 28 projecting relative 
to the quay wall are arranged relative to the quay 4 
such that viewed from the quay they diverge relative to 
each other. The end faces 29, 30 of the cylinder 31 di 
verge relative to each other in a direction towards the 
quay wall 4. Consequently the clearances 32 and 33 be 
tween the walls 25 and 26 of the consoles 27 and 28 
and the end faces 29 and 30 of the hollow cylinder can 
be much greater than in the embodiments according to 
the other FIGS. 
The embodiment according to FIGS. 3, 6 and 7 fur 

thermore differs from those according to the other 
FIGS. in that between the cams 36 provided on the 
shafts 34 and 35 and the walls 25 and 26 there is ar 
ranged a plate 37 provided with slots and outwardly 
projecting strip 38. Said strip 38 serves as a stop for the 
cams 36. This embodiment presents the advantage that 
the cams 36 can be provided on the ends of the shafts 
34 and 35 before these shafts are mounted in the slots 
39 and 40 of the walls 25 and 26 of the consoles 27 and 
28. After the ends of these shafts are mounted in said 
slots there is slid between each of the cams 36 and the 
walls of the consoles a plate 37 which is secured with 
the aid of bolts to the walls 25 and 26. 
The plates 37 comprise slots corresponding with the 

slots 39 and 40 and are each provided at their ends with 
a strip 38 serving as a stop for the cams 36. 

It is obvious that the invention is not restricted to the 
embodiments of the fender described above and shown 
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4. 
in the drawings, but that they can be modified in many 
ways without departing from the scope of the inven 
tion. The elastic hollow cylinders may also have a 
cross-section different from the circular one. It is also 
possible to arrange more than one cylinder between 
two consoles, said cylinders being co-axial. In that case 
it is preferred that the adjoining end faces of the cylin 
ders are oppositely inclined so that between these end 
faces a clearance, is formed which increases viewed 
from the quay wall. This entails the advantage that, al 
though between two consoles or other supports two or 
more cylinders of elastic rubber are arranged, these 
cylinders can function independently of one another. 
We claim: 
1. A fender comprising a suspension structure 

adapted to be secured to a quay wall and a thick-walled 
cylinder of elastic material, such as rubber, synthetic 
rubber and other elastic synthetic material, said fender 
being provided with at least one shaft and two rigid 
consoles provided with slots for opposite ends of the 
shaft, said slots having open ends, the opposite ends of 
the shaft extending beyond said open slots being pro 
vided with abutment means co-operating with abut 
ments of the consoles, said consoles projecting from 
the quay wall and being provided with means adapted 
to be secured to said quay wall, each of the consoles of 
the suspension structure having a side facing an adja 
cent end face of the cylinder and forming an angle with 
the adjacent end face of the cylinder in an unloaded 
condition of said cylinder. 

2. A fender according to claim 1, characterized in 
that said abutment means comprise cams, between said 
cams and the side walls of the consoles of the suspen 
sion structure there are arranged plates which consti 
tute said abutments of said consoles, said plates being 
provided with slots, the ends of said plates comprising 
externally thereof an abutment face for the cams. 
3. A fender according to claim 1, characterized in 

that the side of said abutment means face the side walls 
of each of the consoles of the suspension structure at 
an inclination to end faces of said cylinder equal to the 
angle which said side walls are inclined to said end 
faces. 

4. A fender comprising a suspension structure and a 
thick-walled hollow cylinder of elastic material, such as 
rubber, synthetic rubber and other elastic synthetic ma 
terial, said suspension structure comprising at least one 
shaft having ends extending through said hollow cylin 
der formed with end faces and two rigid consoles each 
of which has a side adapted to be secured to a quay wall 
and a side projecting from said quay wall, the ends of 
said shaft extending beyond open slots provided in said 
sides of the consoles projecting from the quay wall, 
each of said ends of the shaft being provided with a 
cam, each of said cams co-operating with an abutment 
provided on the consoles between each of said cams 
and each side of the consoles projecting from the quay 
wall, said abutment being in the form of a plate having 
a slot and an abutting portion for said cam, each of said 
cams having an end face facing the said of the adjacent 
console, said end faces being inclined substantially at 
an inclination to said end faces equal to that which said 
side of the adjacent console is inclined to said end, 
faces, each of which forms an angle with the adjacent 
side of the console projecting from said quay wall when 
the cylinder is in unlaoded position. 
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